The molecular cloning of artemisinic aldehyde Delta11(13) reductase and its role in glandular trichome-dependent biosynthesis of artemisinin in Artemisia annua.
At some point during biosynthesis of the antimalarial artemisinin in glandular trichomes of Artemisia annua, the Delta11(13) double bond originating in amorpha-4,11-diene is reduced. This is thought to occur in artemisinic aldehyde, but other intermediates have been suggested. In an effort to understand double bond reduction in artemisinin biosynthesis, extracts of A. annua flower buds were investigated and found to contain artemisinic aldehyde Delta11(13) double bond reductase activity. Through a combination of partial protein purification, mass spectrometry, and expressed sequence tag analysis, a cDNA clone corresponding to the enzyme was isolated. The corresponding gene Dbr2, encoding a member of the enoate reductase family with similarity to plant 12-oxophytodienoate reductases, was found to be highly expressed in glandular trichomes. Recombinant Dbr2 was subsequently characterized and shown to be relatively specific for artemisinic aldehyde and to have some activity on small alpha,beta-unsaturated carbonyl compounds. Expression in yeast of Dbr2 and genes encoding four other enzymes in the artemisinin pathway resulted in the accumulation of dihydroartemsinic acid. The relevance of Dbr2 to trichome-specific artemisinin biosynthesis is discussed.